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Description 

[PORTABLE MICRO-CONTROL DEVICE 

AND CONTROLLER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92128827, filed October 17, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention relates to a portable data process- 
ing device. More particularly, the present invention relates 
to a portable micro-control device that can connect with 
an input/output slave device. 

[0004] Description of the Related Art 

[0005] As technologies continue to advance, size of communica- 
tion products is getting smaller and smaller. As the size of 
communication products is reduced, many types of 
portable multi-media devices are now out in the market 
including, for example, MP3s, recording pens, digital 



cameras and digital camcorders. Furthermore, advanced 
IC fabrication methods have also brought about a large 
drop in the size and the price of various slave type exter- 
nal storage media such as the flash disks, flash memory 
cards, the external hard drives, the external rewritable 
CD/DVD drives and so on. 
[0006] Among the conventional techniques, few of the multi- 
media devices permit a direct slave of any external stor- 
age media so that a bidirectional data access, backup or 
file exchange operation can be carried out between the 
multi-media device and the external storage media. Typi- 
cally, a storage media compatible with a particular brand 
of multi-media device has to be purchased if backup data 
needs to be stored. However, repeated purchase of a par- 
ticular type of compatible storage media is a burden as 
well as a waste to the users because these storage media 
can only be used in one type of multi-media device. 
Hence, full utilization of the storage media is impossible. 
To increase overall utilization of the storage media, the 
multi-media device is connected to a computer and a data 
exchange operation is performed from time to time. Nev- 
ertheless, a computer is expensive and not so easy to 
carry even for the so-called "portable computer". In addi- 



tion, the computer not only consumes a lot of power but 

also uses a large and complicated operating system. 
Summary of Invention 

[0007] Accordingly, at least one objective of the present inven- 
tion is to provide an inexpensive, power-saving and 
portable micro-control device. The portable micro-control 
device serves as a bridge linking a multi-media device and 
a storage media so that data can be copied, moved, 
backup, deleted, edited and formatted between the multi- 
media device and the storage media. 

[0008] At least a second objective of this invention is to provide a 
controller that can be used in the aforementioned 
portable micro-control device for lowering power con- 
sumption, simplifying operation and improving portability. 

[0009] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a 
portable micro-control device. The portable micro-control 
device is able to accommodate a plurality of input/output 
slave devices. The micro-control device comprises a 
viewer, an input device, a power supply and a controller. 
The controller further comprises at least two input/output 
(I/O) ports. The plurality of input/output ports is used for 



connecting with the input/output slave devices. The 
viewer displays status & data and the input device receives 
work command signals. In addition, the power supply 
provides all the power needed to operate the micro-con- 
trol device. When the input/output slave devices are in- 
serted into the micro-control device, the viewer of the mi- 
cro-control device shows all the stored and related data 
inside various input/output slave devices. According to 
the work command signal, operations on the stored data 
within these input/output slave devices are performed. 

[0010] According to one embodiment of this invention, the 

viewer of the micro-control device is a liquid crystal dis- 
play. The input device of the micro-controller device in- 
cludes an up-pointing key, a down-pointing key, a left- 
pointing key, a right-pointing key and at least an enter 
key. The input/output ports of the micro-control device 
can be a universal serial bus (USB), a serial ATA (SATA) or 
other types of input/output port. 

[0011] This invention also provides a controller for a portable 

micro-control device. The controller comprises a plurality 
of input/output ports, a mini-root hub, an output con- 
troller, a power module, a local buffer module, an input 
controller, a direct memory access (DMA) controller and a 



processor. The power module provides power to the con- 
troller and the output controller drives an viewer. Further- 
more, the input controller can receive work command sig- 
nals from an input device. The aforementioned input/ 
output ports can connect with a plurality of input/output 
slave devices and the mini-root hub is coupled to the in- 
put/output ports for transmitting data between these in- 
put/output slave devices. The local buffer module is cou- 
pled to the mini-root hub for holding data in transition 
temporarily. The processor is coupled to the output con- 
troller, the input controller and the local buffer module. 
According to the work command signal, the processor op- 
erates on the data provided by the input/output slave de- 
vice. 

[0012] Through the micro-control device and controller of this 
invention, connection to various I/O port slave devices is 
provided. The micro-control device deploys simple pro- 
cessor architecture and operating system and uses the 
minimal number of key-in buttons. Furthermore, through 
a standard built-in initializing sequence set up inside the 
micro-control device, data within any one of the I/O slave 
devices connected to the micro-control device can be 
copied, transferred, backup, deleted, edited or formatted 



rapidly. 

[0013] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0014] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0015] pig. 1 is a block diagram showing functional relationships 
between a portable micro-control device and a controller 
according to one preferred embodiment of this invention. 

[0016] pig. 2 is a flowchart showing the standard initialization 
sequence of the micro-control device and controller sys- 
tem according to one preferred embodiment of this in- 
vention. 
Detailed Description 

[0017] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 



are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0018] pig. 1 is a block diagram showing functional relationships 
between a portable micro-control device and a controller 
according to one preferred embodiment of this invention. 
As shown in Fig. 1, the portable micro-control device 
comprises a viewer 120, an input device 140, a power 
supply 180 and a controller 100. The controller 100 fur- 
ther comprises a processor 102, an output controller 104, 
a local buffer module 106, an input controller 108, a 
power module 110, a mini-root hub 112, a direct memory 
access (DMA) controller 113 and a plurality of input/out- 
put ports 114. The micro-control device also has a num- 
ber of connectors for engaging various input/output slave 
devices 200 to the input/output ports 114 inside the con- 
troller 100. 

[0019] inside the controller 100, the processor 102 is coupled to 
the output controller 104, the input controller 108 and 
the power module 110. The processor 102 accesses the 
input/output slave devices 200 via the local buffer module 
108, the mini-root hub 112 and the input/output port 



114. The output controller 104 is coupled to the viewer 
120 and the input controller 108 is coupled to the input 
device 140. The local buffer module 106 may couple to a 
memory device 160. The input/output ports 114 are con- 
nected to various input/output slave devices 200 and the 
power module 110 is connected to the power supply 180. 
[0020] As shown in Fig. 1, the output controller 104 inside the 
controller 100 drives the viewer 120, that is, the liquid 
crystal display in this embodiment. The input controller 
108 inside the controller 100 drives the input device 140. 
The processor 102 controls the exchange of data and any 
communication at the interfaces. Here, a processor having 
an 8-bit or 16-bit architecture can be used. Even if a pro- 
cessor with higher bit count is used, a simple architecture 
is required. The power module 110 is connected to the 
power supply 180. The power supply 180 can be a group 
of batteries or can be a unit connected to a power source. 
The power supply 180 provides power to the micro-con- 
trol device as well as various connected input/output slave 
devices 200. The local buffer module 106 serves as an in- 
ternal data buffer. The mini-root hub 112 is a bridge for 
supporting data transmission to or from the input/output 
ports 114. In addition, the controller 100 at least includes 



two input/output slave devices 200. The direct memory 
access (DMA) controller 113 inside the controller 100 fa- 
cilitates a direct access of the data within the memory de- 
vice 160. 

[0021] pig. 2 is a flowchart showing the standard initialization 
sequence of the micro-control device and controller sys- 
tem according to one preferred embodiment of this in- 
vention. In this embodiment, the input/output ports 114 
are universal serial bus (USB) ports, for example. First, af- 
ter plugging a first device into the micro-control device 
(S202), that is, connecting with USB slave device, a stan- 
dard initialization sequence is triggered to produce a 
proper connection. Thereafter, the first device is checked 
to determine if the first device has a USB standard inter- 
face (S204). If the first device is not a standard USB inter- 
face, the flow ends. Conversely, if the first device is a 
standard USB interface, the first device is checked to de- 
termine if power is provided (S206). If the first device 
does not receive any power, the flow also ends. Con- 
versely, if the first device has obtained power, the initial- 
ization values for the device are set (step S208). 

[0022] After setting the initialization values of the first device 
(step S208), address of the first device is assigned (step 



S2 10). If the assignment of an address for the first device 
fails, the flow ends. Conversely, if the assignment is suc- 
cessful, the first device is checked to determine if setup 
configuration is completed (step S212). In step S212, if 
the setup configuration of the first device is incomplete, 
return to step S208. On the contrary, if the setup configu- 
ration of the first device is completed, the first device is 
assessed to determine if the connection with the micro- 
control device is successful (step S214). In step S214, if 
the connection with the micro-control device is success- 
ful, the standard initialization sequence has been com- 
pleted so that the connection with other devices may 
commence. However, if the connection with the micro- 
control device fails, control is returned to step S208 via a 
resetting step S216 and resume the re-initialization pro- 
cedure again. 

[0023] The micro-control device according to this invention can 
be applied to a USB device such as a USB supported digital 
camera and a mobile disk drive. After connecting the digi- 
tal camera and the mobile disk drive to the micro-control 
device, the built-in standard initialization sequence within 
the controller 100 will determine if the connection is suc- 
cessful. If the connection of the micro-control device with 



the digital camera and the mobile disk is successful, 
states of the two connected devices can be gleaned from 
the viewer 120. Thereafter, a user may input work com- 
mand signals into the micro-control device through the 
input device 140. In other words, through the "up", 
"down", "right", "left" and "enter" buttons, data can be 
copied, transferred, backup, deleted, edited or formatted. 
The work command signals pass through the input con- 
troller 108 and transmits to the processor 102. According 
to the work command signals, the processor 102 pro- 
cesses the data inside the digital camera and the mobile 
disk drive by retrieving the data from the devices via the 
mini-root hub 112 and transferring the data to the local 
buffer module 106, which serves as a temporary storage 
area. To speed up the transfer of data, a direct memory 
access (DMA) controller 113 may be used. In this embodi- 
ment, if the mini-root hub 112 supports the USB, data is 
transmitted through the mini-root hub 112 in the bulk 
mode. Furthermore, the local buffer module 106 may 
connect with an external memory unit 160 to expand 
memory storage capacity. 
[0024] | n t he aforementioned embodiment, after backing up the 
photographic data inside the digital camera to a mobile 



disk drive, the cleared storage area inside the digital cam- 
era can be reused so that more photos can be taken with 
the digital camera. Similarly, the same procedure can be 
applied to a MP3, a recording pen, a camcorder and so on. 
The micro-control device may even serve as a platform for 
exchanging data between two mobile disk drives. 
[0025] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



